observed in the minimal inhibitory concentration, minimal bactericidal concentration, and killing times between parent strains and 20th subcultures under standardized conditions. Iodine has been recognized as an effective bactericide for over a century (Davaine, 1873) , but its use is not -as wide as one might expect. This is because it is relatively insoluble in water, chemically unstable, irritant to the tissue, and liable to cause sensitivity reactions in some patients. Povidone iodine, a complex of the polymer polyvinylpyrrolidone and iodine (Siggia, 1957) , is, on the other hand, a watersoluble, chemically stable form of iodine which is non-irritant to the tissues and does not cause reactions in patients sensitive to elemental iodine on patch testing (Shelanski and Shelanski, 1956) .
Povidone iodine retains all the desirable bactericidal properties of elemental iodine without any of its disadvantages. It is therefore not surprising that this antiseptic is now widely used in hospitals as a surgical scrub and for skin disinfection. It has also been recommended in the treatment of burns (Wynn-Williams and Monballiu, 1965) and varicose ulcers (Thorne and Fox, 1965) , and as a shampoo (Dineen and Drusin, 1973) and vaginal disinfectant (Duignan and Lowe, 1975) . Recently, a dry powder aerosol formulation has been shown in controlled trials to be effective in preventing postoperative wound infection (Gilmore et al, 1973; Gilmore and Martin, 1974; Gilmore and Sanderson, 1975a) .
To date the development of bacterial resistance to povidone iodine has not been reported. For this reason it has been suggested that povidone iodine offers a preferable alternative to antibiotics in the prophylaxis of wound infection (Gilmore and Sanderson, 1975b) . Recently, a povidone iodine spray was launched on the retail market (Higgins, Received for publication 20 January 1976 1975). The present study was undertaken therefore to determine whether bacterial resistance to povidone iodine could be induced in vitro.
Material and methods
Seven strains of bacteria were used in the study: 1 Pseudomonas aeruginosa-an unidentified environmental strain isolated from a medicament 2 Pseudomonas aeruginosa NCTC 5525 3 Escherichia coli 0111/B4/H2-a clinical isolate 4 Escherichia coli 0141/K85/H4-a clinical isolate 5 Klebsiella aerogenes-a clinical isolate 6 Klebsiella aerogenes-a clinical isolate 7 Serratia marcescens-a clinical isolate A minimal salt solution containing 02 % glucose was made up according to the formula and method recommended by Datta (1968) . A single batch of this solution was used throughout the experiment.
SERIAL PASSAGE
The seven strains of organism were initially cultured aerobically in minimal salt solution with 02 % glucose for 48 hours at 37°C. 0-04 ml volumes of these cultures were then inoculated into a set of tubes containing a freshly prepared double dilution series of povidone iodine in 1 ml of minimal salt solution with 0-2 % glucose. Each set of tubes also included two controls, one containing minimal salt solution and 02 % glucose, the other minimal salt solution, 0-2 % glucose, and a similar inoculum of bacteria.
All tubes were incubated at 37°C and examined after 48 hours for bacterial growth. When visible growth was present samples (0 4 ml) were taken from the tube containing the highest concentration of povidone iodine allowing bacterial growth and inoculated into a fresh set of tubes containing a similar range of povidone iodine concentrations.
Each organism was passaged 20 times. Since the available iodine is the active fraction in povidone iodine it is important to ensure its presence in any solution used for experiments on the possible habituation of bacteria to povidone iodine. Minimal salt solution with 0-2 % glucosewasfound satisfactory both as a growth medium for the organisms tested and as a diluent which allowed a certain amount of available iodine to remain in solution. Solutions richer in organic matter, for example, peptone water, caused a greater loss of available iodine than did the minimal salt solutions. It was hoped that, by using the same batch of minimal salt solution, the same stock solution of povidone iodine, and the same technique of dilution throughout the experiment the consistency of the various concentrations from transfer to transfer would be maintained.
The present study showed that after 20 passages there was no increase in the MIC, MBC or killing time of the seven strains of bacteria used. This is of interest since resistance, both in vitro and in vivo, to other antiseptics has been reported.
The first such report appeared in 1887 when Kossiakoff described that Bacillus subtilis developed a reduction in sensitivity to mercuric chloride and boric acid on prolonged 'acclimitization' experiments. Resistance to the other commonly used metallic salt, silver nitrate, has also been reported (Cason et al, 1966) . Berger and Wyss (1953) found Staphylococcus aureus mutants resistant to the bacteriostatic action of phenol. These same bacteria were also found to be resistant to its bactericidal action when grown in subinhibitory concentrations. Thornley and Yudkin (1959) showed resistance to proflavin due to mutation and selection occurring simultaneously in Esch. coli and Aerobacter aerogenes.
Bacteria readily develop resistance to the quaternary ammonium compounds (Chaplin, 1952) . MacGregor and Elliker (1958) raised the tolerance of Ps. aeruginosa to quaternary compounds sevenfold from 100 to 700 parts per million after nine transfers in a liquid medium, and ultimately to 2000 parts per million. Increased tolerance of Gram-negative bacteria to these antiseptics has also been reported by Soprey and Maxcy (1968) . Organisms resistant to chlorhexidine have been reported by Gillespie et al (1967) , Stickler (1974), and Maurer (1974 
